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ABSTRACT 

PURPOSE: To realize highly reliable high density mounting on a wiring board by employing 
multistage or laminar flip-chip mounting of semiconductor chips. 

CONSTITUTION: A first semiconductor chip 5a having a first bump electrode 6a is placed on a 
bonding pad 8a. A second semiconductor chip 5b having a second bump electrode 6b and 
flip-chip mounting the first semiconductor chip 5a while opposing active element regions 7a, 7b 
forming faces each other on the surface thereof is placed on a bonding pad 8b. Furthermore, a 
third semiconductor chip 5c having a third bump electrode 6c and flip-chip mounting the second 
semiconductor chip 5b while opposing active element regions 7b, 7c forming faces each other on 
the surface thereof is placed on a bonding pad 8c. The semiconductor device is..constituted in 
multilayer of three or more layers. This constitution reduces wiring board area required for 
mounting greatly as compared with the overall planar area of the semiconductor chips 5a-5c. 
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(54) Name of Invention: Semiconductor Device 
(57) Sxintmary 

Purpose: The purpose is to provide a semiconductor device 
made up to enable high-density and highly reliable mounting 



on a wiring board (cirCuit board) . 

Makeup: It is made up of three or more tiers and charac- 
terized by being equipped with a first semiconductor chip 
5a which has a first bump electrode 6a on bonding pad Sa, 
with a second semiconductor chip 5b which has a second bump 
electrode 6b that is higher than the combined thickness of 
the above-noted first semiconductor chip 5a on bonding pad 
8b plus first bump electrode 6a and that flip-chip mounts 
at least one first semiconductor chip 5a facing the foming 
surface of active-element regions 7a and 7b on the surface 
created by second bump electrode 5b, and being equipped 
with a third semiconductor chip 5c that has a third bump 
elec- trode 6c which is higher than the combined thickness 
of the above-noted second semiconductor chip 5b on bonding 
pad 8c plus the height of second bump electrode 6b and that . 
flip- mounts at least one second semiconductor chip 5b 
facing the forming surface of active-element regions 7b and 
7c on the surface formed by third bump electrode 6c. 

Scope of Patent Application 

Application Item 1: A semiconductor device characterized 
by being equipped with * 

• A first semiconductor chip having a first bump electrode 
on its bonding pad, 

• A second semiconductor chip that has a second bump elec- 
trode that' is higher than the total thickness of the 
above-noted first semiconductor on the bonding pad plus 
the height of the first bump electrode and that flip-chip 
mounts at least one of the first semiconductor chip 
facing the active-element regions on the surface formed 
,by the second bump electrode, and 

• A third semiconductor chip that has a third bump elec- 
trode higher than the total thickness of the above-noted 
second semiconductor chip on the bonding pad plus the 
height of the second bump electrode and flip-mounts at 
least one of the second semiconductor chip facing the 
forming surface of the active-element regions on the 
surface formed by the third biamp electrode. 

Detailed Explanation of Invention 

0001 Field for Commercial Utilization: This invention 
bears on a semiconductor device and, in particular, relates 
to semiconductor device made up so as to be capable of 
mounting multiple semiconductor chips with high density on 



r 



a wiring board surface. 



* [Bullets added by translator to facilitate reading.] 

0002 Usual Technology: In recent years, semiconductor 
devices (semiconductor chips or semiconductor elements) 
have been tending toward higher integration, and demands 
are rising for the high-density mounting of this kind of 
semi- conductor device on wiring boards. A number of 
methods have been proposed for high-density mounting 
semiconductor devices on wiring boardsy, while lately the 
flip-chip mounting method has mainly been practiced. That 
is because, compared to wire bonding or TAB mounting, flip- 
chip mounting can mount semiconductor chips very densely. 
I.e., when semiconductor chips are mounted by wire-bond 
mounting or TAB mounting, the surface area occupied by the 
leads drawn from the semiconductor chips requires two or 
three times the area of the semiconductor chips. 
Contrarily, with flip-chip mounting, the mounting area. of 
the semiconductor chips matches the semiconductor chips' 
area, and the semi- conductor chips can be mounted 
adjoining each other. So, compared to flip-chip mounting, 
wire-bond mounting or TAB mounting gives some 1/2 to 1/3 of 
the mounting area to the semiconductor chip and puts limits 
on making them high density. 

0003 Since the above-noted flip-chip mounting is so-called 
plane mounting, it limits both mounting density and the 
wiring board surface, and so also limits the density of 
mounting. In the face of such problems, what has been 
proposed, such as described in the Proceedings of IMC 90, 
are such means as laminating the tape carriers of TAB 
mounting or mounting semiconductor chips three dimension- 
ally or, as described on page 7 5 of EP&P 1990, the device 
of arraying semiconductor chips laterally and mounting them 
three dimensionally . 

0004 Problems the Invention Seeks to Resolve: Still-, in 
the case of the above-noted three-dimensional mounting, 
when mounting semiconductor chips whose size is not 
identical, as with memory chips for instance or chips of 
non-uniform shapes, there is the problem of not being able 
to attain the high density mounting sought. 

0005 On the other hand, as shown in cross section in 
Figure 6, people are trying to mount semiconductor chips of 
differ- ing sizes with a multi-stepped mounting 
arrangement. I.e., with semiconductor chips la, lb and Ic 




whose sizes differ, people are trying out a makeup in which 
second bonding pads 2a, 2b and 2c are installed on their 
under sides and semi- conductor chips la, lb and Ic are 
mounted in multiple steps on wiring substrate 3 via bonding 
pads 2a, 2b and 2c. However, this makeup makes it 
difficult to install second bonding pads 2a, 2b and 2c on 
the under sides of semi- conductor chips la, lb and Ic. 
Moreover^ if holes are drilled in semiconductor chips la, 
lb and Ic for use in installing second bonding pads 2a, 2b 
and 2c, that requires a drilling process for the above- 
noted holes. In any case, with the makeup illustrated in 
the Figure 6, there is the problem that it increases costs. 

0006' Further, as shown in cross section in Figure 7, 
people are trying laminated arrays in multiple tiers. 
I.e., the makeup is being adopted of mounting semiconductor 
chips la, lb and Ic of differing sizes in successive tiers 
on the surface of the required wiring board with their 
active- element region surfaces as the upper surface and 
connecting them electrically with wire bonding 4 between 
each. Yet, in this makeup they can easily have inadequate 
heat radiation because each is mounted on the other chip' s 
active-element region surface — the heat-generating surface 
of semiconductor la, lb or Ic — causing the problem from the 
performance aspect of undercutting reliability. This 
invention has taken into account these problems and aims to 
provide ' semiconductor devices made up on wiring substrates 
(circuit substrates) so as to be capable of high-density 
and highly reliable mounting. 

0007 Means to Resolve Problems: The semiconductor device 
from this invention is characterized by being equipped with 

a first semiconductor chip having a first bump electrode 
on its bonding pad, 

a second semiconductor chip having a second bump 
electrode that is higher than the total of the thickness of 
the above- noted first semiconductor on the bonding pad and 
the height of the first bump electrode and that flip-chip 
mounts at least one of the first semiconductor chip facing 
the active- element regions on the surface formed by the 
second bump electrode, and 

a third semiconductor chip having a third bump electrode 
higher than the total thickness of the above-noted second 
semiconductor chip on the bonding pad and the height of the 
second bump electrode, and flip-mounts at least one of the 
second semiconductor chip facing the surface for forming 
the active-element regions on the surface formed by the 



third bump electrode. 

0008 In the makeup of the above-noted semiconductor device 
we adopted a more multi-tiered arrangement wherein the 
third semiconductor chip corresponding to the above makeup, 
is flip-chip mounted on a fourth semiconductor chip and 
like- wise a fourth semiconductor chip may be flip-chip 
mounted on a fifth semiconductor chip's surface. As it 
also makes possible adding on at least one chip resistance, 
chip condenser, thin-film resistance, thin-film condenser 
or the like on the surface of the semiconductor chips 
making up this semiconductor device, this is desirable from 
such aspects as making the circuitry compact. 

0009 Effects: As we have adopted a makeup with the semi- 
conductor device from this invention that flip-chip mounts 
semiconductor chips in multiple tiers or by lamination, we 
can easily achieve high-density mounting in the makeup. of 
mounted-circuit devices compared to the flip-chip mounting 
usually done. I.e., since the wiring substrate area needed 
in mounting semiconductor devices is much reduced compared 
to the total surface of semiconductor chips forming the 
above-noted semiconductor device, high-density mounting can 
be achieved. Moreover, since one need not install bonding 
on the under side of the semiconductor chip, not only is 
its makeup simplified but it also yields highly reliable 
performance when making up mounted circuit devices due to 
its preserving and exhibiting good radiation traits. 

0010 Application Examples: While referring to Figures 1, 
2(a)-(j), 3, 4 and 5, we will explain an application 
example of this invention. 

0011 Figure 1 is a cross-sectional diagram of an example 
of the main configuration of the semiconductor device from 
this invention. In Figure 1, 3 is a wiring substrate 
mounting semiconductor device 5 from this invention, with 
this device 5 being made up as follows. It is given a 
structure whereby a first semiconductor chip 5a has a 
first bump electrode 6a on its bonding pad; a second 
semiconductor chip 5b has a second bump electrode 6b higher 
than the sum of the thick- ness of the above-noted first 
semiconductor 5a on the bonding pad and the height of the 
first bump electrode 6a and flip-chip mounts at least one 
of first semiconductor chip 5a facing the active-element 
regions 7a and 7b on the surface formed by second bump 
electrode 6b; and a third semiconductor chip 5c has a third 




bxamp electrode 6c higher than the svm of the thickness of 
above-noted second semiconductor chip 5b on the bonding pad 
and the height of second bump electrode 6b and flip-mounts 
at least one of second semiconductor chip 5b facing the 
surface for forming the active-element regions 7b and 7c on 
the surface formed by the third bump electrode 6c, 

0012 Semiconductor device 5 with the above-noted structure 
is readily manufactured by the following means. Figures 
2(a)-{j) are a typical case of an application mode for 
manufacturing semiconductor device 5. Firsts one prepares 
second semiconductor chip 5b for which bonding pad 8b has 
formed a region from which part of a passivation film has 
been removed, and then one exposes the bonding pad 8b 
surface and installs on that forming surface a resin layer 
9b made, e,g. of polyimide. Fonaing this polyimide resin 
layer 9b is done, for instance, by spin-coating the entire 
surface with polyimide precursor UR-3140 (Toyo Rayon, brand 
name) , exposing it to light and developing it with 
developer solution DV505 (Toyo Rayon brand name) . Then, 
after opening the bonding pad surface, one heats it at some 
400EC to convert polyimide precursor UR-3140 proof into 
polyimide, [Fig. 2(a)] 

0013 Next, after forming an Al/Ti layer by vapor 
deposition on polyimide resin layer 9b formed as noted 
above, one spin- coats etching resist OFPR-800 (Tokyo Ohka 
Company) on that Al/Ti layer, prebakes, exposes and 
develops in succession to form the etching-resist pattern 
attached to above-noted bonding pad 8b. After doing that, 
one selectively etches the aluminiam in a mixed solution of 
phosphoric acid, acetic acid and nitric acid, and etches 
the tin with EDTA/NH/H^O^ to remove the OFPR-800 layer 
constituting the above-noted etching-resist pattern and 
form second wiring pattern 10b. [Fig. 2(b)] 

0014 In the same manner as the above-noted case, one forms 
polyimide resin layer 9c on the surface formed by above- 
noted second wiring pattern 10b and removes the part 
corres- ponding to second bonding pad 11a. [Fig. 2(c). On 
the surface where above-noted polyimide resin layer was 
formed one forms Ti/Cu layer 12, for instance by vapor 
deposition. [Fig. 2(d)] Next, one spin-coats thick resist 
layer AZ 4903 (made by Hoescht- Japan) on the above-noted 
Ti/Cu layer 12 to form resist layer 13 some 500Fm thick. 
One then exposes and develops it and forms 80Fm opening 14, 
20Fm smaller on a side than the lOOFm opening of bonding 



pad 9b. [Fig. 2(e)l After doing the masking, one immerses 
it in a solution of copper sulfate 250g/l and sulfuric acid 
(rel. wt. 1.84) at 50g/l, setting the temperature at 25EC. 
We then make above- noted Ti/Cu layer 12 the cathode and 
high purity Cu the anode, apply a current density of 5A/dm^ 
and gently stir to plate copper 450Fm thick. After that, 
one uses a plating solution of all-tin 40g/l, primary tin 
35g/l, lead 44g/l, free boracic acid 40g/l, boracic acid 
25g/l and gelatin glue 3.0g/l, apply a current density of 
3.2A/dm with above-noted Ti/Cu layer 12 as the cathode and 
40% tin as the anode and gently stirs to continuously plate 
a 50Fm thick alloy of tin/lead = 40/60 [Fig. 2(f)], thus 
forming second bump 6b. 

0015 After forming second bump 6b as above and using 
acetone, for instance, to dissolve away thick resist AZ 
4903 layer 13 which had constituted the plating resist film 
[Fig. 2(g), one makes the above-noted tin/lead (second 
bump) 6b the etching mask and uses a solution of ammonium 
persulfate/ sulfuric acid/ethanol to etch the above-noted 
exposed copper layer. One then proceeds to etch the 
exposed tin layer with a solution of EDTA, ammonia and 
hydrogen peroxide and then uses acetone to dissolve away 
resist OFPR layer 9c [Fig. 2(h)] 

0016 Meanwhile, first semiconductor chip 5a also has been 
made by steps corresponding to the above. I.e., we prepare 
first semiconductor chip 5a for which bonding pad 8a was 
formed on the region of passivation film from which part 
had been removed. Here, first semiconductor chip 5a has a 
size and shape that can be contained and arranged within 
above- noted second semiconductor chip 5b' s hvmp electrode 
6b region. Polyimide resin layer 9a exposing the surface 
of bonding pad 8a is installed on the surface of this 
bonding pad of first semiconductor chip 5a, and a Cu/Ti 
layer is formed by vapor deposition on the surface of this 
polyimide resin layer 9b. Then thick resist AZ 4903 ..(made 
by Hoescht Japan) is spin-coated on the surface of above- 
noted Cu/Ti layer to form a resist layer some 50Fm thick. 
One exposes and develops this and in the region 
corresponding to above- noted bonding pad 8a' s 80Fm opening 
one makes a 20Fm smaller opening of 60Fm. After doing the 
masking this way, one immerses it in a solution of copper 
sulfate 250g/l and sulfuric acid (1.84 rel. wt.) 59g/l, 
sets the temperature at 25EC, using the above-noted Ti/Cu 
layer as the cathode and high purity copper as the anode, 
and impresses a current density of 5A/dm^ while gently 
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stirring so as to plate. 40Fm of copper. After that one 
uses a plating solution of all-tin 40g/l, primary tin 
35g/l, lead 44g/l, free boracic acid 40g/l, boracic acid 
25g/l and gelatin glue 3.0g/l, applies a current density of 
3.2A/dm^ with above-noted Ti/Cu layer as the cathode and 40% 
tin as the anode and gently stirs to continuously plate a 
lOFm thick tin/lead = 40/60 alloy and so form the required 
bump electrode 6a. 

0017 After forming bump electrode 6a as noted above, one 
dissolves away thick resist AZ 4903 layer, for instance 
with acetone, using as an etching mask the above-noted 
tin/ lead (first bump) 6a in etching the above-noted exposed 
copper layer in a solution of ammonium persulf ate/ sulfuric 
acid/ ethanol, and then proceeds to etch the above-noted 
exposed tin layer in a solution of EDTA, ammonia and 
hydrogen peroxide and then dissolves away with acetone the 
OFPR layer to attain first semiconductor chip 5a. 

0018 Further, in line with the fabricating process for 
above-noted first and second semiconductor chips 5a and 5b, 
one fabricates third semiconductor chip 5c • In the makeup 
of this third semiconductor chip 5c, its size and shape are 
what can array and contain above-noted second semiconductor 
chip 5b within the region of protruding bump electrode 6c. 
Also, third bonding pad lib is formed to be connected to 
above-noted second semiconductor chip 5b' s bump electrode 
6b on the surface of its active-element region 7c. The 
height of above-noted protruding bump electrode 6c is set 
at a height enabling it to contain above-noted 
semiconductor chip 5b within the region of bump electrode 
6c; i.e., it is greater than the total thickness of second 
semiconductor chip 5b^and its h\mp electrode 6b. 

0019 Next, while keeping first semiconductor chip 5a in a 
face-down relationship to second semiconductor chip 5b, one 
uses a Huf fmiller [Assumed from Japanese phonetics — translator] 
on second semiconductor chip 5b' s second bonding pad 11a to 
match up first semiconductor chip 5a' s bump electrode 6a 
with second semiconductor chip 5b wherein needed second 
bonding pad 11a and bump electrode 6b are installed on 
above-noted active-element region 7b and connected to biomp 
electrode 6a and second bonding pad 11a. In this process a 
eutectic solder layer is interposed in advance on the 
surface where above-noted bump electrode 6a and second 
bonding pad 11a make contact; and the above-noted 
operations are done while holding first semiconductor chip 
5a in a collet that has a heating device attached. Now 



with above- noted first semiconductor chip 5a' s bump 
electrode 6a and second semiconductor chip 5b' s second 
bonding pad 11a in contact, both are connected electrically 
by heating to some 280EC in, for instance, a nitrogen 
atmosphere. [Fig. 2{i)] 

0020 After flip-chip mounting first semiconductor chip 5a 
on second semiconductor chip 5b as above, we proceed to 
flip-chip mount third semiconductor chip 5c [Fig, 2(j)] in 
accordance with the above-noted mounting approach for first 
and second semiconductor chips 5a and 5b, so making up the 
semiconductor device from this invention. 

00.21 In the above-noted makeup, mounting a semiconductor 
device with 1st semiconductor chip 5a set at 3mm , 2nd 
semiconductor chip 5b at 4mm , and 3rd semiconductor chip 5c 
at 5mm and mounted on the wiring substrate surface improves 
mounting density by five times compared to a mounting- 
circuit device made up by the wire bonding method and 
improves it by four times compared to such a device made up 
by the TAB method. Furthermore, when we evaluated the 
semiconductor device' s heat resistance, it was 20EC/W with 
natural cooling for the 5mm , showting twice the radiation 
characteristics of the 40Ec/W case made up by laminating 
with the wire-bonding method (See Figure 7) . Also, for the 
mounted-circuit device with flip-chip mounting shown in 
Figure 1, the results of doing temperature-cycle tests 
(1000 cycles) of -55EC (30 min)-25EC (5 min)-150EC (30 
min)-25Ec (5 min) showed no connection resistance increase, 
indicating high reliability for the performance aspect 
also, 

022 Figure 3 shows a cross section of the main parts of a 
different example of the semiconductor device from this 
invention. This configuration adopts a format whereby CCD 
chip 15a is mounted in the region of driver IC 15b' s 'bump 
electrode 16b on the surface of glass substrate 3' instead 
of on a* wiring substrate, and CCD chip 15a and driver IC 
15b are each flip-chip mounted. In the case of this 
semicon- ductor device, because optical signals received 
through glass substrate 3' can be controlled by driver IC 
15b, electronic equipment can be made more conpact compared 
to the usual configurations using, e.g., flexible 
substrates . 



0023 Figure 4 shows obliquely the main parts of still 




another semiconductor device from this invention. In this 
configuration, multiple first semiconductor chips 5a are 
mounted on the surface of third semiconductor chip 5c. In 
Figure 4, 8c is a third bonding pad on which third bump 
electrode 6c is installed on its upper surface; lib is a • 
second bonding pad on which second semiconductor chip 5b' s 
b\jmp electrode 6b is connected. With this makeup semicon- 
ductor chips can be given high density in the semiconductor 
device, and one can easily mount on third semiconductor 
chip 5c' s surface such items as chip resistors, chip 
condensers, thin-film resistors and thin-film condensers. 

0024 Figure 5 shows obliquely the main parts of a 
different case of a semiconductor device from this 
invention. In this case, for instance, first semiconductor 
chip 5a is flip-chip mounted crossways on the surface of 
third semiconductor chip 5c. I.e., with semiconductor 
chips from this invention one can adopt configurations that 
flip-chip mount parts with any orientation (not making 
their orientation uniform) depending on the shape of 
semiconductor chips 5a, 5b or 5c (without being limited by 
the semiconductor chips' shapes) . 

0025 Also, this invention is not confined to the above- 
noted application examples, but can he applied to 
variations within a scope not extending beyond its main 
aspects. For example, besides a copper form of the bump 
electrodes, such other materials as Au, Pd, Pt and Ni are 
fine, too, for the electroplating when forming bump 
electrodes; and the cathode need not be limited to Cu/Ti 
for the electrically conductive layer. Moreover, the 
number of semiconductor chips mounted in multiple tiers of 
course is not limited to the number in the above-noted 
example. 

0026 Effectiveness of Invention Because it can use the 
wiring substrate surface three dimensionally, the semicon- 
ductor device from this invention makes it possible to 
achieve a circuit of high mounting density compared to the 
usual case that configures a semiconductor-mounting circuit 
by flip-chip mounting. Also, achieving this high density 
does not require operations as complex as the previously 
known methods and can attain electrical connections of high 
reliability even while affording good radiation traits, so 
that one can easily devise configurations for devices 
mounting circuits with high density. 
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Simple explanation of Figures 

Figure 1 Cross-sectional diagram illustrating an example 
of the main makeup of a semiconductor device from this 
invention. 

Figure 2 Shows a typical example of an applied form for 
fabricating the semiconductor device from this invention^ 
showing in cross-sectional diagrams — 

(a) an insulating layer formed on the semiconductor 
device's surface, 

(b) a wiring pattern been formed on the insulating layer, 

(c) the second bonding pad having been formed, 

(d) a conductive layer formed for plating, 

(e) the patterning of a plating-resist film, 

(f) a bump electrode formed by plating, 

(g) the plating-resist film having been removed, 

(h) the second bonding pad formed, 

(i) the first semiconductor chip flip-chip mounted on the 
surface of second semiconductor chip, and 

(j) the semiconductor device. 

Figure 3 A cross-sectional diagram showing an example of 
the main components of another semiconductor device from 
this invention. 

Figure 4 A cross-sectional diagram of still another 
example of the main components of a semiconductor device 
from this invention. 

Figure 5 A cross-sectional diagram of a different example 
of the main components of a semiconductor device from this 
invention. 

Figure 6 A cross-sectional diagram showing the mounting of 
the usual semiconductor device on the surface of the wiring 
substrate. 

Figure 7 A cross-sectional diagram showing another form of 
the usual semiconductor device mounted on the surface of 
the wiring substrate. 

Explanation of Keying Symbols 

la, b, c Semiconductor chips 

2a, b, c Bonding pads 

3 Wiring substrate 

3' Glass substrate 



4 Bonding wire 

5 Semiconductor device 

5a First semiconductor chip 

5b Second semiconductor chip 

5c Third semiconductor chip 

6a First bump electrode 

6b Second bump electrode 

6c Third bump electrode 

7a, b, c Active-element regions 

8a, b, c Bonding pads 

9a, b, c Polyimide resin layer 

10a Wiring pattern 

11a, b Second bonding pad 

12 Ti/Cu layer 

13 Resist layer 

14 Opening 

15a CCD chip 

15b Driver IC 

16a Bump electrode of CCD chip 

16b Bump electrode of driver IC 
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^3<7)^*^>/ri:^:afiiL-C=5:S>lfc$:^i:-r'5 la. lb, IccoSffit. ll2cO;KyT'f >^A.y H2a. 2 

a. Ib, lcl=7L$:^lgt, ::<;)7L$^ilfflLrm2cod<y 

[00 0 1 ] T-f y^f-^ -y H2a, 2b, 2cSr^ftl) t LT i , lilfeiLO 

tgtCt8^L^^?¥f*:gg{cPlfS, 20 [0 00 6] $<i>tc, Hf^X<^^^Simf!|sf->yr^, 

[00 02] 07 (wffir® 6<)tciK-r r t < ^mi,zmm ■ mmt^ mm 

(ii£^^mS<kco:fi-l6]tc?>0. f->/na. lb. Ic5r. |gi!rSi^l^®$:±®i:LTE)fS 

mi^izy ^) •yr^-yr^yrmmhiix^^^, 7U \\x\t. ^mi^^^ru, ib, icco^ssr^-rtgi&s 

'/rf--/ri^{±. 7>f^--1^yTy^^ll^^ TABI^ ^lS®±tCfil!COiNlf4c^-yT3&SV'^yh$ilS;t:ft, 

hh. t^j:hib. V^^'-ii(y7'yi/mm'^Timmz 30 *^{iJ.:Ui<7)^S^t^^T'5: 

I^J^, >y r(7)|^mHi4^«:^ «y [0007] 

L^S, L^;&»'-:>T, 7';>yrf->y7°||g(wifci2-rS Ji, y^A-.y l<7)y^>rmSi^:*-r•5SI 
h.vA ^-^^y^y^^m^^ TAB||^{±:!|^i*^ i co^^s^vT-i: , dfy^y^^A-y Hitcaf^EH i <7y 

^^W^^ 1/2- 1/^ i: ^: 0 . l^afM^k<7)ll*$- - -y 7-i73Wi3 i x/m 1 c?)A'y7^<7)ilj$ (7)|n 

^:L-CV^I., J:0tilfV^IS2c^A'y7^2:*L, *»o^2<7)A>'r 

[00 0 3] i:::^)t\ miyvvr^-/rm^i. 40 mig3&>'?gfig$ix3t®±ti3v^xsv^ictlift^i^i*j^fig 

mm^^f. ^mmmti^zm^t^h^. :L<r>^ a 7 u -yn- 'yr^Ltim2(o^m^^'yrt. ^i^y-f 

=S:^JStwWL-C. IMC 90 Proceedingtcfeil^ y^^-^ v b'±tfnem2iO^«;-^7r£7)iift j:t^m2 

tlX^^^^:t<. TAB|^c7)T-7*^r'JT5:S^L <75Ayrm^gc/DJ^$ i:<^)WJ: 0 t^V^IS30A>'7^ 

^^f!is^'yr5r3}^t:|^-rs^g, ?>ac^{±EP €r^L. *»':>m3<^A'y7^A»m$ii^ffi±tt3U 

&P 1990 p76(:ie®$ilTV^S J: 0 IC, ^#:^-y T^V^^Ct§i^>Si^i^B!cffi2:^|SI$•t^•C^^^< i: i> 1 

i^:^rf6]tcM^t 3;j«:7cW;:Sl^s^S55^iiiS$it-cv^ ■Ii£7)^2i0^f*^-yr$:7'j ■yr^-yrnsi-ti.sgs 

[0004] [0008] fne¥^f!|s^s<7)«Bgtci3v li. ±iet 

[^Bflj'/ISj^Li-jk ri.ilS] Uj>t'5://''^>. ffl£3 50 2g !:;^^ffiB^^:«'fiS3<7)4^^*:^•y7•$:^4O4^^*;f- 
0 



(3) 



f 
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[0009] 

^izm.Lm, t^j:hir>. ^i^mo^izm 

'yr<r)wmmikmi,zit^xid^i,zi&m-^fzib. 
tt^\:thiit-'ox'^j:< . i^mmm^m^ ■ ^m-h 

[0010] 

im&m]vxr. mi. 02(a) -u) , 113. 114^3 

[0011] 01 {i*^^lcS-i.^«£SSc0^aHSflg 
5{±. d:cr>Xoizm^^tiX\>^h, -r^ip*>, H^:/Ty 

Y±l,zm 1 <^^N>T€«^2r*-r -511 1 

V>^2cOVN'y7°^@6b^:^L. *»o||2<?)^N>Tm®6b 
(®±) tisv^TSv^zt^S^^l^ 

a, i^mm^n^^^-tx . m^i<rm$'^f--/r5& 

■yr^-y7*|^Ucl52c7)i|i^«cf-.yr5b, ;j<y 
ry^^N'-y H±t3l?iem2«0^«cf-y7^<Oi?*JJ:t5 
||2c7)A'y7*^fi56biiJ$oftj: 0 t]li\/^ll3cO>'<y7Tg 
ffi6c^^rL. *»-Qm3c7)y'<y7'mfi66c3&<?gB£$il^^JS 

•c. iirieii2<^^i*^«yr5b$:7U<yr^«/rii^L 
[00 1 2] -eLT, mimm>^w.^5\t. 

j:a'5:¥gtcJ:-:>T«^lcS3tU#S. 132 (a) -(j) 

3 y|Sco-a5*<|^3!)>iiyt:^JStJg«$ix^cB2c0^3lfis 
-7- y7"5b$:fflSL, Cc7)|^2i0^f4s-7- -y 7°5bC0. fffil 
;J<yTy:/VN-.y HSbjgfigSt. ^y^yr^N'-y H8b®$: 
ISai$ii-C, TtiirxIf^K'J'f^KgSIgJigbSrlSttl*, w 

O 



ma UR-3140 (StUS. ^fflfS) ^^ffitc;^t^y3-h 

LtLi^. nuL. mm dv505 (svm. tci 

O^tflL-C, ;KyTy/^'?-yH8b®5:iaPLT*»/i>, 4 
^i^U^5Nt$-^l, (02(a)). 

[ 0 0 1 3 ] »:v^-c. mxi&^Ltiiti')^ 5 Kiana 

®±t:x.yf-y^^i/i;;^h oFPR-800 ( ^fJHk^t) ;^ 
10 ty3-hL, ru^-i^'. 3HiS:)i}«fv^Kra 
Ji^yry y H8b(wgfig!-f 5x y f^y /I/ i/X h a*^ 
-y$:JgjS-rS. x yf-y/v h^N*:? 

-y5:?^BgL:tm, U yis/sfst/i^*^^-^?^^^ 

Sr, EDTA/NH3 / H2 02 -CTiSrtHliJ^SS^X-yf-y^^ 
Lfji^^.. fnEx-y^y^^^>''xhA-:7-yS'B&-r OFP 
R-800 JSS-i^LT. m2(^ESU^^'- lObSrJ^l^ttS 
(02(b)). 

[0014] m^2(rWSJ^9-y m^^^LtM 
20 IS2c7);t?yTy^^A' y H \\^\.z^'^-thu^^w\^xm 

m-h (02(c)). m-i^u-f 5 m^m^mt.Lfz 

®±fc, /:;i:l(rri/Cu®i3$:|g^t:j;oTJgB£1--5 
(02(d)), <J:v^T. BufB^fi£L7t:Ti/CuJil2M±(c, 
Az 4903 (^=^;^hi'>>'N°yttl?) S-^tr 

y3-hfC, ffiiJ? 500/iio gJg<7)Ui^'XMl3$:?^fi£ 
L, ^5t. ^mS:^r<ii:=fT->T lOO/in a (mu^^irh 
if-^yrV'^f-^ y h'9bJ: 0 -3a*»'20//ia /hSv^SOxim 

(rmm^^nm'h (02(e)). m^-^T^^yfUz 

f^, ?SS^250g/l, iSK (il:ai.84) SOg/ld-i^fiE^^ 
30 ?8[t?fitLr. 7§aS25'Ct;:ig«L, ffiETi/Cu®12Sr 

iO^^, ^;^X40 g/1. ^1:^X35 g/1, ^44 g/1. lESI 
*'>i!40 8/l. ^-^KaSg/l. ~*'73.0g/l*»(i>BSS^ 
-y^?§^fflV\ lfieTi/CuMl2^^, 40%;^X£-^® 
@i:LT, mS£?eS 3.2A/dm2 5:E|JjnLT3g^H::J^ 
L'5:3&5'?>xX/IB=40/60O^$:50)Uffl W^ -/^ 
(02(f))fr. m2<7)A'y7^b$-Sfi£-ri.. 
[0015] MIEt J: Om2c^^N'ym?:mLfcm. 
40 P< «y l^v'X hlSS:fi£Lt V^7t¥ffil^->*X h AZ 4903« 
13$, :ti:t{fr-fehyt1§jg|^itT*^^> (02 
(g)), mriexX/IS (m2<7)yN'yr) 6bS:x .y^y^'7 
X ^ i: LT . SISIST y^-'^r A/iSK/x y 
<^>fi£-5^?8'C\ SaiL^v:1iiieCua$>x>y^y^<f^, S<o 
tcEDTA. ry^-T, i§®'(bKig*»^fi£-5^?Brr, 
Ln:8tfiSTiJi$x>y^y/L'C. -e<^f*Uv''x hOFPRJi 
9c $ T^r h y-CiSiffi^*f I. ( 0 2 (h) ) . 

[0010] m 1 mmi'-i~-yr^\^mz\zm, 

;tSfrct9fiK$tL^. -f'Sri?*). d^yTy^>'^••y^'8a 
50 i^. A-.y i^'^- V 3 yK<o-g?*ii^»iif^«lSi:}g«§ 



(4) 



r 
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ai^-tt^U-f S H^jii;i9a$:ig{t, v:c7);KU'f S HIS 
ieCu/Ti®M±lCJ?^^v^';^H AZ 4903 (^JfO^hi^A- 

xvmm^L. mt/t. mmmm^\ mi^^y^^y 

-/ h'Sac^t^ $80xzi a i 0 , — 2*^20iUiB /h^V^ 
i^50g/l. SSil (itSl.84) 50g/lA»<i.figS^?aEta 

SLt, jgia^yc{;is^L, 8fnsTi/cu®$:i^. nj 

X40 g/1, mi;^X35g/l, 1844 g/1, jaili*'!/i?40 g/ 
I. ^'^iSSg/l. -;!?73.0g/l7&»ibfiSl)P<-y=5f?§$:ffl 
V\ frlfiTi/Cu/iSrl^, 40%XX?:$r|§|ii:LT. 1 
mm 3.2A/dni2 ^epSDLt^JiiHwJSJf L'5:*^'?>;'.X 
/§B=40/60iO^^$:10/ziB jgM^-y=Jf LT, m^^^^N' 

[0017] B>riBt;:J: 0^N>m«E6a5:?^haL/if^. > 

•y^l^>''XMg2:fi!tL-CV^^ii^^>''Xh AZ 49031 

f::blliT'thyX'mmmi:lXt^t>. mixx/ 
m (^l<7)yN'yr) 6a5x-xf-y^^-7X7i:tT, JSSS 

ait^Hinecuii^x-y^v^/f^. ^^^icedta. ry^x 
•y^i^yLT. ^<ry^k\^'Jx hOFPRS^-r-ir 

I^L, mi<0^^{^£^-yr5a$:^f?,, 
[00 183 ^hkZ. BinemiO^#:^-yr5atJj:Uf 

*^«y7^S:iBt-tS. :i(7)^3<r)^^^yr5c<m 
fi^tJoV^Tti. m30^«c^-yr5ct LT-eiO^^, 
linem2iOiNI«c^-yr5b$:. ^Wcth^^y 

)'^yrWmWW^^1xh^3<r):\'^yTy'/^^y Hllb 
Mfem2c7)^«:^>yT5b2:A>'rmig6cc0^iS 
-r^*3*>ll2<^)^f!|£^vr5bc^®$ioii;-?-<OA 

[0019] yiitz, mi^^'mm±j,zfm<n'^y 

rm6b^^J:lXII2:^<>'Ty^^^•>y Hlla *<ift{t^.irT 
V^SII2<0^(*:^-yr5b±^, C:cr)IS2c7)i|ig|(t:f-.y 
r5UznLX. ®lcO^(*cf--yT5a2:7x-xr'!7y 

o 



rmmA^. m2<n^iiif:i->'/r5b<7)m2^^yTyyj^ 

•yh'lla i:A-7 5 5-5:fflv^-C{4S-^b-ti:L, 
.'N>7^6atij:U^^2;i<yTy//s- y Hlla lc^§ 

i^rs. ^ii, c:c7)istcj3v^T(i, lirie^'N'yrmeais 
xx/m2^^yTy^^'i-ymi i}<^-f^miz. fib^ 
^mmm-^^-^x$)^. i^mio^«cf-.yr5a 
t:iismmHm^]y'y hizu.mxmmm'iT^x 
v^^. -eur, friemio^Hsf-yrsacoA'vrmfis 

eil:.t^2<D^ii!ii- yy3)ff)^2:i'>yry'/^-^v h'lla 

mizimti z b kzi.->xn^im.mzmm-th 

(02(0), 

[0020] friBic i '9m2coiti3i«c^>y rsbt. m i 

cO^*f"yr5a$:7';-yr^-yn^L^^m, ClOlS 
1 iO^Si*:^ •/ 7-5a^||^$ ^ffcll 2 £75#«*f - >y r5b 

Sr, m^m-n.^zi$.tx . $<ocis3coiii3i»^-yr 

5c 1 7 'J -y rf - y rUg-f 5 ( 0 2 (j ) )t- 1. C h t i 

[00211 msmsL\.zii\\x . m l -y rsa 

20 5: 3mina , f^2<7)^!^ii^^-yzr5b^4mP , ^liO^ 

LtimBm.m<D^^i,zit^x^smmi}^ Ai§i,z^ix 

L/ci: CL-?) . 5iiuiP Of-vrTS^J^aitCJ: '920'C/Wf 
7#B|) ^40-C/WtMLt 2fgc^Mi#l45:.T^Ln:. t 

30 fz.mi iZT^-rm^iz y u -y <y rn^ L7ti^ia» 

SgtwOl-^T, -55°C(30 iDin)~25X:( 5 min)~ 150X1 
(30' inin)~25'C( 5 mn) (r)^^^^ ^ -^JimSl. (10001^^ 

[0022] ll3{i:*ISBHtC<SI.'4^^a<^fi!liOgg|5 

m^m^mms^iiz^LrziiCox, zcommzi^^^xii. 

mSmL<7)Khy)iZ^yXmi^3' mi>Z. CCD^<y7-l 
5a$h'7^A'-IC 15bff)J-^yrWM lebcO^J^f^CF^SI 
-rSBT, CCDf-yT 15aiSJ:t;^'7'^^^'-IC 15b5:-e 
40 ii^tiyU-yyi-yr^lt:m^^^'yX\^^. Z(7> 

^i^€r^'7'^v^'-IC15b■C^lJffllT§l./i4^, ti^^^i: 

;t.{^7^^vr;^ffiR^•fflv^:fefilfi^co^t;it'<T, m 

[ 0 0 2 3 ] $ ^>tc. I14I±*I|HB{C^S¥3I*IISC7) 

iJV^Tfi. Ig3<?)4i«*f--y7^c®±cmi<^4^«sf- 
•y7^a*<1tia[|i7'J •yr^•y7^5IL■CV^|,. Il4lct3 
UT, 8c{±-e^0±®tc:|g3c7)yN'y7°l:fli6cAi|6(t'?>ixS 
50 |g3i7);KyTy^^N* y lib {i|g20^fi|5f--yr5b 



(5) 

<7)y>^:/Tmfil6b^i:*««iBrrsm2c04^:/Ty^A•.7 H 

fit. mmyTy^^j:i:hmx^i^\\ 

[0 0 24] $<i,i:i:t. m5ii:^mizm^i^ 

iZ. H 1 £0^*f-/r5a^^$-^Jg-C7 'J vT-^ 
tJl-^-Cli, ^*f-yT5a. 5b, Sc^rif^JBtttfEt-C 

■[ 0 0 2 5 1 :^miimsmmnzm^-$tii> t 

^<yrm«lcOJ^fig(±Cucofl!!Au. Pd, P 

"/^x-mk^m-mmmi^cyi/mzm^^fi^j: 
v^L, ^^iz^mmzy^j^r^yrm^-tt^miiii- 20 

[0026] 

^(TymmmmL^z^i^^ . m^htix\^i>iji^\,z^ 
Kxim^£^£ i^hmrf^z . mi/&<r>m^^mmts: 

■Thcnx. mm<7y^^\ *»ois®jgii^iiiK§iMcofl} 30 

[^iOism^iiBBl 

[01 ] ^wmzm^w^<7mmmm^i^-rsi 

[112 ] *ISBafc:lSS^f*:SM^iS15i-tl.llSfe®«^ 

SrSi^wciFl-tco-c, (a) \,t^^^-jr^\,zwm 



{ 



? 



^ga¥6-l 32474 



Tyyj^-yYmm.tz^im:7krm^. (<i) ti^-y 

(f) j±>N'y7nifii$>< ymm^tzm^T^-rsm. 

(g) {±>-y=3rW'vXbK$KiifeL^*t^5:7i^-rBfiil5I> 

(h) {im2<^;KyTy^>'>'yH$:Jgji!tLfc4tli$:^rriBr 

mm. (i){iii2cr)i}£^«cf-/r®tcmio4^*f-y 

r ^ 7 >; -y T-f - y 7^S ^tUSfffiS, ( j) M 

[116 ] ^5tw^«sgg$riilSS«®U:||gUcflSei 
[07 ] t^3tW^i^s|gg?:i^^«ffi{c^L^:ffllc7) 

[ff^colJiBg] 

la. lb. Ic-^flcf- yr 2a. 2b. 2c-;ifyTy^^ 

^*f-yr 5b-^2i0^f!|s^-yr 5c-^3<0 
6a-|glWN*yni® 6b-||2WN*>'7*mi6 6c 

■•■m3<^Ayrmffi 

7a. 7b. 7c-mm'fW& 8a. 8b. ic-if^yTy^ 
^'N'-y K 9a. 9b. 9C "-1f U>f $ HSaiH® 10a -il 
W^-^-y lla.llb -|g2cO)l?y7'>/A'>/H 
12-Ti/Cul 13-Ui/'Xh® U-mn^ 15 
a— CCDf--y7* 

15b •••K-5^>'N*-IC 16a -CCD •?->y7'(?)^N*>'7'^ 
16b •••h*5-<>'N'-ICC0A>'7*^ 



[01] 



[031 




/ 5c »3«4a»»^^:;' 

S 6c *J c«y 

6a ^loitv^tft 



16b- 



3' 

I6b 



c 




12 Ih) 




o 
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[HI] 



7b 6o » J oit 



6ta(6a.6cl 



8»(8a,ee) 



3* ^ ^9tm 




[@6] 




15a 



[@4] 





o 



